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Supplementary Figure S1
Mass spectra of 5hmC-containing ODNs.
Spectra were recorded using a Bruker microTOF TM II Focus ESI-TOF MS instrument in negative ion electrospray ionisation mode. Data were processed using the MaxEnt algorithm as implemented in the MassLynx software suite. The purity of 5hmC-containing ODNs was assessed by injection of 0.4 OD 260 units of ODN in 100 L water into a Beckman Coulter P/ACE TM MDQ capillary electrophoresis system, using an ssDNA 100-R Gel, Tris-Borate-7 M Urea (Kit No 477480). An injection voltage of 10 kV and a separation voltage of 9 kV were used (run duration: 45 min). Detection was performed by monitoring the UV absorbance at 254 nm. Data were analysed using 32 Karat software. Minutes   0  2  4  6  8  10  12  14  16  18  20  22  24  26  28  30  32  34  36  38  40  42 
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Supplementary Figure S3 CD spectrophotometry of C/hmC/mC-containing variants of duplex 3 (Supplementary Table S1 ).
CD spectra were recorded in 10 mM sodium phosphate pH 7.0, 200 mM NaCl, 1 mM EDTA at 8 M single-strand concentration, after annealing of self-complementary strands. The shape of the titration curves suggests that the tested duplexes exist predominantly in B-DNA form. Table S1 ).
Raw data sets are given in Supplementary Table S3 and Supplementary Table S4, 
Supplementary Tables
Supplementary Table S1 Sequences of ODN duplexes investigated in this study. Biosystems 394 automated DNA/RNA synthesiser using a standard 1.0 mole phosphoramidite cycle of acid-catalysed detritylation, coupling, capping, and iodine oxidation. Stepwise coupling efficiencies and overall yields were determined by an automated trityl cation conductivity monitoring facility and in all cases were >98.0%. -Cyanoethyl phosphoramidite monomers were dissolved in anhydrous acetonitrile to a concentration of 0.1 M immediately prior to use.
The coupling time for normal A, G, C, and T monomers was 3 s, and the coupling time for the 5-hydroxmethyl-2'-deoxycytidine monomer (5hmC) was extended to 360 s. Cleavage of the ODNs from the solid support and deprotection was achieved by exposure to concentrated aqueous ammonia solution (60 min. room temp.) followed by heating in a sealed tube (60 h, 65 °C).
Crude products were purified by HPLC using a C8 reversed-phase column (Brownlee Aquapore) were calculated using Cary Win UV Thermal application Software.
Analysis of thermodynamic data based on UV melting experiments
Self-complementary ODNs with modified bases were dissolved at 1-80 µM final concentration in 10 mM phosphate buffer pH 7.0, 200 mM NaCl, 1 mM EDTA, and subjected to multiple melting-annealing cycles while monitoring UV absorbance. Melting transitions were assumed to proceed in a two-state manner, and to obey van't Hoff's equation, Table S2 ) were calculated at 37 °C using and Values for derived thermodynamic quantities are stated as best fit value ± 95% confidence interval.
CD spectroscopy
For CD analysis, self-complementary ODNs were diluted to 8 µM in PBS buffer, heated to 80 °C and re-annealed by placement on ice to afford duplex DNA (4 µM). CD spectra were recorded in quartz cuvettes (path length 1 mm, vol. 400 µL) from 200 nm to 350 nm at 20 °C using an Applied Photophysics Chirascan CD spectrophotometer. Data were processed by baseline subtraction (PBS buffer) and smoothed using the Savitsky-Golay algorithm (polynomial order 10).
Determination and accurate matching of ODN concentrations for ITC experiments
Phosphate-buffered saline (PBS) was used throughout and contained 10 mM sodium phosphate, 200 mM NaCl and 1 mM EDTA sodium salt, pH 7.0 (all Sigma-Aldrich). Due to the sensitivity of the derived thermodynamics parameters of ODN binding to salt concentration and pH, 3 all experiments were conducted using the same batch of degassed, sterile-filtered buffer.
Lyophilised ODNs (c=100-500 µM) were reconstituted in PBS and concentrations were initially determined by UV absorption at 260 nm. However, ODN extinction coefficients are susceptible to bias from sequence context-specific base stacking interactions, which can result in deviations from the expected 1:1 binding stoichiometry in ITC experiments. 4 To minimise these effects, ODNs (10-50 µM) were hydrolysed 4 with phosphodiesterase I (1 U/mL, from Crotalus adamanteus) in 200 mM Tris-Cl, 3 mM MgCl 2 , pH 9.3 for 30 min at room temperature prior to absorption measurement (A 260 ) using a NanoDrop ND-1000 UV-Vis spectrophotometer (NanoDrop products, Wilmington, USA). Extinction coefficients for the hydrolysed mixtures 
Isothermal titration calorimetry (ITC)
The heat released upon duplex formation from single-stranded ODNs was measured by isothermal titration calorimetry (ITC) at 37 °C, using an iTC200 microcalorimeter (MicroCal, Northampton, MA, USA), according to established procedures. Table S4 ). The average binding stoichiometry obtained across all ODN combinations was n=0.98 ± 0.04 (mean ± s.d.).
